Anti-hook differences are applied to give new combinatorial interpretations to three identities from Slater's Compendium.
Introduction, definitions and the main results
Recently in [2] new partition-theoretic parameters called antihook differences were introduced and applied to give new interpretations to the following identities of Rogers [5] where (a ; q)n = £~0(» ~ "¿W ~ fl<?"+') ■
In this paper we apply antihook differences to give new combinatorial interpretations to the following identities from [6] We shall use the technique of [3] and some of the results of [1] .
Definition 1 [2] , Let n be a partition whose Ferrers graph is embedded in the fourth quadrant. Each node (/, j) of the fourth quadrant that is not in the Ferrers graph of n is said to possess an anti-hook difference p¡ -k-relative to n, where pi is the number of nodes on the ith row of the fourth quadrant to the left of node (i, j) that are not in the Ferrers graph of n, and k-is the number of nodes in the jth column of the fourth quadrant that lie above node (i, j) and are not in the Ferrers graph of n.
Definition 2. The nodes (/, j) of Ü for which i -j -a are said to lie on diagonal a. Definition 3 [3] . A partition with " n + I copies of n ", / > 0 is a partition in which a part of size n , n > 0, can come in n + I different colors denoted by subscripts: nx,n2, ... , nn+[.
In the part n¡, n can be zero if and only if i > 1 . But in no partition are zeros permitted to repeat. Thus, for example, the partitions of 2 with " n + 1 copies of n " are: 2X , 2, + 0, , 1, -I-1, , 1, + 1, + 0, , 22, 22 + 0, , 12 + 1, , i2 +1, -i-o, ,23,23 + 0,, 12 + 12, 12 + l2 + 0, . Definition 4 [3] . The weighted difference of two parts mt, n ., m > n is defined by m -n -i -j and denoted by ((m¡ -n ■)).
Definition 5 [4] . The rank of a partition is defined as the largest part minus the number of parts. We shall prove that identities ( 1.5)-( 1.7) have their combinatorial counterparts in the following theorems, respectively. Theorem 1. Let Ax(u) denote the number of partitions of v that have all antihook differences on diagonal 0 equal to 0 or I and no hook has all anti-hook differences on diagonal 0 equal to 0, that is, no hook has rank equal to 0. Let Bx (v) denote the number of partitions of v into parts ^ 0, ±1, ±6, ±7, 8(mod 16). Then Ax(v) =Bx(v). 2 3 Example. Ax(9) = 5, since the relevant partitions are 9, 81, 71 ,61 , 531 ; also, Bx (9) = 5 , since in this case the relevant partitions are 54, 52 , 432, 33, 323. Remark. It should be noted here that the left sides of ( 1.5)-( 1.7) are the generating functions of Ak(v) for 1 < k < 3, respectively. To prove Theorems 1-3 we shall use the following results from [1] , in which Bk(v), 1 < k < 3 , are the same as defined above in Theorems 1-3. 
Proof of Theorem 7
Each of these three cases is proved in a similar way. We provide the details for k = 1 and sketch the changes required to treat the remainder.
Let n be a partition enumerated by Ax(v). Let We now establish a 1-1 correspondence between the ordinary partitions enumerated by Ax(v) and the partitions with n copies of n enumerated by Cx(v). We do this by mapping each column "b of the Frobenius Symbol to a single part m¡ of a partition with n copies of n. The mapping cj> is
It should be noted here that since n is enumerated by Ax(v) so in the graph of n there is no hook which has all the anti-hook differences on the diagonal 0 equal to 0. It means that there is no possibility of a being equal to b . The inverse mapping cp~ is given by l(g£3¡g) if«»i + 2 (mod 2).
To illustrate the constructed bijections we give an example for k -1 , ^ = 9
shown in the following table:
